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Response to the PCT Written Opinion 

1) The following opinions (1) and (2) were expressed in the Response dated 
November 2, 2004 issued by the PCT International Searching Authority. 

(1) Claims 7 and 8 do not possess novelty and inventive step. The reason is 
that Documents 1 to 3 describe the manufacture of high purity copper by processes 
of removing impurities with activated carbon and realizing recrystallization. 

(2) Although Documents 1 to 3 do not have descriptions of the numerical scope 
of the present invention, the refining method of Document 1 to 3 is the same as the 
present invention, and therefore the same results are obtained. 

2) The Cited Documents 1 to 3 are as follows. 
Document 1 : JP09-202619 

Document 2: JP61-83625 
Document 3 : JP57-55399 

3) Foremost, the amendments are explained. 

Although Example 2 and Table 1 show refining effects to some degree, the 
refining effects are inferior when compared with Example 1 and Example 3. Thus. 
Example 2 is only indicated in the Description as a reference, and has been 
excluded from the present invention. In line with this, amendments were made to 
move Example 3 up to Example 2. Incidentally, the additional description of 
"radioactive elements of U and Th are respectively less than 0.001 wtppm, heavy 
metal elements of Fe, Cr and Ni are respectively less than 0.1 wtppm" in claim 1 
relies on Table 1, and does not constitute new matter or alter the gist. Please 
refer to the Amendments (amendments under Article 34) filed on the same date for 
details. 

The claims of the present application have been limited based on the 
foregoing amendments, and the characteristics of the present invention have 
become clearer. We therefore believe that the present invention possesses 
inventive step. The reason for this is explained in detail below. Incidentally, for 
the convenience of comparison with the Cited Documents, the amended 
independent claim 1 is once again indicated below. 

(Claim 1) 

High purity copper sulfate wherein the content of Ag impurities is less than 
0.01 wtppm, metalloid element impurities of As, Sb and Bi are respectively less than 
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O.lwtppm, radioactive elements of U and Th are respectively less than 0.001 wtppm, 
heavy metal elements of Fe, Cr and Ni are respectively less than O.lwtppm. and 
having a purity of 99.99wt% or higher. 

4) Next, the present invention is compared with the Cited Documents 1 to 3. 
Foremost, Document 1 (JP09-202619) treats waste materials such as mill 

ends of synthetic resin copper clad lamination, defective goods and used goods 
with sulfuric acid and collects the copper content as copper sulfate, and uses 
activated carbon during the process. Nevertheless, it is unclear as to what types 
of impurities are contained in the waste materials described in Document 1 , and, 
even if activated carbon is used, the refining effect would be extremely poor. 

In the present invention, the copper sulfate used as the raw material, as 
shown in Table 1, is commercially available copper sulfate having a prescribed 
level of purity (95 to 99.9%). As a result, it is possible to make "the content of Ag 
impurities less than 0.01 wtppm, metalloid element impurities of As, Sb and Bi 
respectively less than O.lwtppm, radioactive elements of U and Th respectively 
less than 0.001 wtppm, and heavy metal elements of Fe, Cr and Ni respectively less 
than O.lwtppm". Here, solvent extraction is essential. Further, a significant 
problem is the content of Ag. It is difficult to separate Ag from Cu, and, since they 
both have superior electrical conduction property, it is common technical 
knowledge that the idea of trying to remove Ag does not even exist. 

The present invention makes the Ag content to be less than 0.01 wtppm, and 
it would be difficult to reduce the Ag content to this level without a specific goal of 
reducing such Ag content to less than 0.01 wtppm. 

In any case. Document 1 does not disclose the use of solvent extraction, 
and the achievable purity is also unclear. Therefore, it would be erroneous to say 
that the present invention could have easily been achieved based on Document 1 . 

5) Next. Document 2 (JP61 -83625) uses activated carbon in a part of the 
process of manufacturing a copper sulfate aqueous solution, and reduces antimony 
(Sb) and bismuth (Bi) from the copper removed slime. Nevertheless, as shown in 
Table 3 and Table 4 of Document 2, the extracted Cu is not even at the level of 
99%. Since Document 2 is targeting low-level refining, it Is not able to achieve the 
level of refining results obtained by the present invention as described in the 
comparison with Document 1 above. In addition. Document 2 does not disclose 
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the use of solvent extraction, or the technical spirit of trying to reduce the impurities 
to the level claimed in claim 1 . Therefore, it would be erroneous to say that the 
present invention could have easily been achieved based on Document 2. 

6) Next. Document 3 (JP57-55399) removes the antimony (Sb) contained in the 
electrolytic solution through the use of activated carbon. As with Document 1 and 
Document 2 described above, Document 3 does not disclose any technology for 
removing Ag which is usually contained in large quantities. In addition, since only 
active carbon treatment is the premise, it would be impossible for Document 3 with 
no such disclosure to yield the refining effects satisfying the conditions of claim 1 . 

7) As evident from the foregoing explanation, whether individually or in 
combination, Documents 1 to 3 provide no description relating to the constituent 
requirements described in claim 1 of the present invention. Further, there is no 
description that even suggests such constituent requirements. Therefore, it would 
be impossible to achieve the same effect and result of the invention of claim 1 with 
Documents 1 to Document 3. 

Accordingly, it would be erroneous to say that the invention of claim 1 could 
have been easily devised based on Documents 1 to 3. Further, all claims other 
than claim 1 are dependent on claim 1 . In other words, the dependent claims also 
possess inventive step as with claim 1 . It is evident that the present invention 
possesses patentability. 
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